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PROBLEM TO BE SOLVED: To maintain the real-time control characteristics of program 
control and modify a program on-line while holding the modification and execution 
concurrent. 

SOLUTION: This controller is equipped with 1st and 2nd program memories 2 and 2a 
which store program instructions and 1st and 2nd pulse memories 3 and 3a which store 
input states by the program instructions. When a 1st processor 1 reads the program 
instructions out of the 1st program memory 2 and scans and executes them, a 2nd 
processor 5 updates the contents of the 2nd program memory 2a according to modified 
object program information supplied from a programming tool 7. In this case, if the data 
(input state) held in the 1st pulse memory 2 change, the held data in the 2nd pulse 
memory 3a are updated into the same contents and after the modification of the program 
is completed, the 1st processor 1 executes the program by using the 2nd program 
memory 2a and 2nd pulse memory 3a. 
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Explanation of the relevancy of JP9- 120306 (Ttashiba '306) 



The invention of Toshiba '306 relates to a programmable controller capable of 
on-line modifying a program during its execution. The paragraph [0020] describes 
that the programming tool 7 displays the program 1 and the program 2 
coincidentally on a window (multi-window) and is capable of switching an execution 
of the user program by selectively designating either the program 1 or the program 
2, thereby achieving the on-line modification of the user program by returning to 
the program 1 with reference to execution results of the program 2 while adding 
further modification to the program 2. 

From the paragraph [0020], it could be presiuned that the programming tool of 
Toshiba *306 uploads or downloads the program after scanning execution. The 
document however does not specifically mention as to at what timing in CPU imit 
operation the tool uploads or downloads the program. If such uploading or 
downloading operation is carried out during the program execution process and I/O 
refi'esh process, some problems possibly audse: the communication between the tools 
may negatively affect control operation of the programmable controller itself. For 
example, some error occurrences in I/O refresh process may mislead undesired 
control, or, conflicts in the processes may result in malfunction of the processor in 
the program execution process. The present invention intends to prevent such 
problems and defines that the tool uploads/downloads the program at the timing of 
peripheral service process (i.e., during the peripheral service process is carried out), 
rather than timing of the program execution process or the I/O refresh process. No 
such intention or suggestion is found in Toshiba '306. 

Further, Toshiba '306 has no disclosture on "copying and storing the user program 
stored in the other memory to and in the selected memory and causing the user 
programs in these two memories to have same contents" as recited in the presently 
claimed invention. The phrase "returning to the program 1" described in the 
paragraph [0020] of Toshiba '306 can be read as "returning to the program before 
modification", and this could mean that the program 1 in memory 2 remains the 
state before modification and that the program 2 in memory 2a is updated at every 
modification. That is, the invention of Toshiba '306 is not structured to cause the 
program 1 of the memory 2 and the program 2 (after modification) of the memory 2a 
to have same contents. At this point of view, the present invention is distinguished 
from Toshiba '306. 
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